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Summary. Morphological and metabolic development of adipose tissue in the pig as affected by selection, feeding and management.
This report discusses the developmental characteristics of swine adipose tissue and the means of reducing carcass adiposity at slaughter by selection, feeding and management.
The pig has the highest degree of adiposity among meat animals. This is primarily a result of its highly developed subcutaneous depots ; nevertheless, the edible meat contains a relatively small amount of fat. This propensity of swine to excess adiposity, or even to obesity, is intensified in the castrated male. Obesity threshold is reached when the percentage of carcass fat exceeds that of muscle. Among the factors of variation in swine adipose tissue development, the genetic factors were first considered ; they bring more or less prominent changes in morphological (cellularity) and metabolic (lipogenesis, lipolysis) processes. In extreme cases, the genetic-type obesity syndrome was mentioned. It seems to be mainly characterized by a stimulation of lipogenesis, gluconeogenesis and amino acid catabolism in the liver, along with a relative resistance of adipose tissue to insulin. The pig can be thus compared to a diabetic human.
On the other hand, a survey was made of animals exhibiting an accentuated muscular development up to the hypertrophy stage in the double-muscle pig. From the literature available on adipose tissue cellularity and lipogenesis, it seems that selection against adiposity brings about a delay in fat deposition, which appears to sustain the ability to develop up to a later stage of growth, following a reduction in muscle development potential. A more comprehensive role of genetic factors on pituitary and hormonal lipolytic factors could be a mean, through selected criteria, for early detection in live animals of the ability to produce lean carcasses as a result of their inability to store fat.
As regards nutritional factors, the limitation of carcass adiposity especially implies a quantitative control of feed intake, either by feed restriction according to muscle growth potential or by limiting the energy concentration in ad libitum feeding. The interdependence of genetic and nutritional factors in reducing adiposity was stressed. Again, two extreme cases were considered : fat-type pigs strongly rationed, but at a high cost, and highly muscled pigs ad libitum fed. Aside from these quantitative aspects of feeding, the kind of energy supply must be taken into account as well as feeding sequences, although the pig seems to be less sensitive than the rat to meal feeding.
There are few data on the effects of management on swine adipose tissue development. Changes in adipose tissue metabolic activities may occur at weaning when the diet is modified. The effects of management on carcass characteristics at slaughter have yet to be determined.
The practise of castration in male has been questioned and its suppression as a means of avoiding a strongly established case of obesity was suggested. As concerns management, the effects of ambient temperature on thermogenesis and thermolysis were discussed, depending on whether the animals were below or above the thermoneutral zone. In both cases, the changes occurring in adipose tissue metabolism are mostly due to lipolysis, more generally attributable to stress such as intensive rearing. (Schôn, 1973 (Callow, 1948 (Callow, 1947 (Mersmann et al., 1975 (Hood, 1972 ; Steele, 1973 ; Steele et al., 1974 ; Hoffmeister et Sink, 1974 Mersmann etal. (19736,1975a Mersmann etal. (19736, ,1976 (Hood, 1972 ; Allen, 1976 (Sink et al., 1964) . Il en est de même de la couche externe du lard dorsal vis-à-vis des couches moyenne et interne (Wood, 1973) Lee et al. (1973b) (O'Hea, 1969 ; Leveille et al., 1975) .
La capacité limitée du foie du porc à transformer le glucose en lipides, comparativement à l'acétate, explique le très faible niveau des activités des enzymes à NADPH liées à la lipogenèse : glucose-6-phosphate déshydrogénase (G-6-PDH), 6-phosphogluconate déshydrogénase (6-P-GDH) et enzyme malique (ME), à l'exception toutefois de l'isocitrate déshydrogénase (ICDH), comme l'ont montré O'Hea et Leveille (1969a) , Wolfe et al. (1973) et Rogdakis (1974 b Leveille, 1970 ; Anderson et al., 1972 ; Rogdakis, 1973 Rogdakis, , 1975 Stelle, 1973 ; Steele et al., 1974 (Allen et al., 1974 (Allen et al., , 1975 (Knittle et Hirsch, 1968) , une restriction énergétique très sévère pendant les 4 premières semaines d'allaitement, selon Lee et al. (1973a,b) (Henry, 1969 (Sellier et al.,1974 Leveille, 1970 ; Allee et al. (1971a,b,c) , tandis que les animaux sont plus gras (tabl. 14). Sur le plan de la composition en acides gras et du degré d'insaturation, les dépôts adipeux sont alors le reflet des graisses ingérées (Henry, 1972 Cunningham, 1964 Cunningham, , 1967 (Cunningham, 1968 (Cunningham, , 1971 (Henry, 1972) 
